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Several scattering mechanisms contribute to the total radar backscatter cross section mea-
sured by the synt hetic aperture radar (SAR). These are volume scattering, trunk-ground double-
bounce scattering, branch-ground double-bounce scattering, and surface scatlering. All of these
mechanisms result inmcasuremenis which are directly related to the dielectric constant of forest
components responsible for thal mechanism, and hence to their moisture content. Hence, in prin-
cipal, it is possible to retrieve the moisture content from SAR data. Since including all of the
above mechanisms in the estimation problem is not possible duc to the large number of unknown
parameters they introduce,cachof them needs to be considered individually. in a previous paper,
wc have discussed the case where the radar backscatteris almost entirely duc 1o volume scattering.
In the present work, we will consider the trunk-grour d double-bou nce mechanis jn, For the volume
scal {ering case, wc identified the real and imaginary parts of the dielectric constant of the branch
layer componernits as the unknowns to be estimated. For the trunk-ground double-houncc case, we
will identify the complex diclectric constant of trunks andthe complex diclectric constant of ground
as the unknowns. Yorest floor roughness as well as trunk height, diameter, and density willbe
assumed known. We will dso use empiric.al rclationships between the rein and imaginary parts of
the trunk diclectric constant to reduce the number of unknowns. The estimation algorithm is then
carried out as f()]]()ws; pa,ra,mctri C ]‘(‘,]'dtiOllS ])O {ween L])(‘, ]"d(]il]‘ backscai Ler (tl'lllll\'- g]-ou]](] Sca‘ttcring
only) and theunknownsare derived by fitting higher-order polynomials to the numerical results
generated from a discrete-component forest scattering model. The unknowns are then inverted, or
estimated, through a nonlinear optimization technique appliedto SAR data using the parametric.
models. This algorithm is first test using synthetic data. I1is thenapplicdto AIRSAR data from
an old jack pinc stand in the BORIAS southern study arca, for which a classification algorithm
indicated the double-bounce mechanismto be the prominent scattering mechanism. Thisstand is
characterized by very tall trees, a sparse branch layer, anda“smooth” surface. Extensive ground-
truth data exist for this area. The estimation results arc compared to the dielectric constant and
moisture contentmeasurements for this stand, where it is scen that goodagreement exists between
the two.
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